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Background: Alexithymia was found to be associated with a variety of somatic com-
plaints, including somatoform pain symptoms. This study addressed the question of
whether the different facets of alexithymia are related to responses in heat pain stimulation
and its interrelations with levels of everyday pain as assessed by self-report.
Methods: In the study, sensitivity to heat pain was assessed in 50 healthy female
participants. Alexithymia facets were assessed by the Toronto Alexithymia Scale. Pain
threshold and tolerance were determined using a testing the limits procedure. Partici-
pants, furthermore, rated subjective intensities and unpleasantness of tonic heat stimuli
(45.5–47.5°C) on visual analog scales and on a questionnaire. Possible confounding with
temperature sensitivity and mood was controlled. Everyday pain was assessed by self-
report addressing everyday pain frequency, intensity, and impairment experienced over
the last 2months.
Results:Main results were that the facets of alexithymia were differentially associated with
pain perception. The affective scale “difficulties in describing feelings” was associated
with hyposensitivity to pain as indicated by higher pain tolerance scores. Furthermore,
everyday pain frequency was related to increased alexithymia values on the affective scale
“difficulties in identifying feelings,” whereas higher values on the cognitive alexithymia
scale “externally oriented thinking” were related to lower pain impairment and intensity.
Conclusion: We conclude that the different facets of alexithymia are related to alterna-
tions in pain processing. Further research on clinical samples is necessary to elucidate
whether different aspects of alexithymia act as a vulnerability factor for the development
of pain symptoms.
Keywords: heat pain, pain perception, alexithymia, self-reported pain, depression, somatic symptoms
Introduction
Alexithymia is characterized by a marked difficulty to identify, describe, and express one’s emo-
tions (1, 2) and has been related to a broad range of somatic and psychiatric disorders {e.g.,
alcoholism, drug addiction, somatoform disorders [see Ref. (3, 4)]}. Self-report measures like the
Toronto Alexithymia Scale (TAS) (5), the most widely used and well-validated assessment tool
Frontiers in Psychiatry | www.frontiersin.org October 2015 | Volume 6 | Article 1391
Pollatos et al. Alexithymia and pain
(5–7), assess alexithymia with three main facets, namely difficul-
ties in identifying feelings (DIF), difficulties in describing feelings
(DDF), and externally oriented thinking or a preoccupation with
the details of external events (EOT).
Alexithymia hampers effective regulation of emotion and inter-
acts with the perception of emotional stimuli (8, 9) and it has
been suggested (10) that these deficits may, in turn, result in a
negative affect state that fosters a hypervigilance toward somatic
sensations and increased report of somatic complaints. Different
studies could demonstrate that healthy participants scoring high
on alexithymia report more somatic complaints (11), leading to
the assumption that alexithymia is associated with over-reporting
of physical symptoms, including pain.
Previous studies support this view: a meta-analytic review of
18 studies (12) found significant positive correlations between
alexithymia (facet DIF) and measures of somatic symptoms. Katz
and co-authors (13) hypothesized that the association between
alexithymia and measures of self-reported pain might above all
reflect difficulties in emotion regulation. Also, Porcelli and col-
leagues (14) reported that DIF subscale was correlated with qual-
ity descriptors of pain in patients. Recent data (15, 16) support
this notion, as, e.g., in the general population, higher levels of
alexithymia are associated with higher risk of having chronic pain.
When investigating other measures than self-report results are
not consistent. Nyklicek and Vingerhoets (11) used painful elec-
tric stimulation and found alexithymics to be more sensitive to
experimentally induced pain, similar to data from Huber and co-
authors (17), while other studies did not support this interpreta-
tion (17). On the contrary, Moriguchi and colleagues (18) could
demonstrate that high alexithymic participants scored lower on
pain intensity when watching others in pain.
Importantly, all previous studies lack to assess both self-report
measures of everyday pain in terms of somatic complains and
perceived impairment and objective pain sensitivity to disentan-
gle subjective experience, perceptual, and affective steps of pain
processing. The focus of this study was the subclinical range of
alexithymia as target variable, assessed in a healthy population.We
hypothesized that the emotional subcomponents of alexithymia,
especially the DIF scale, would be positively associated with
everyday pain. We, therefore, assumed positive correlations of the
different measures of everyday pain and the emotional facets of
alexithymia. Additionally, we aimed at investigating the interac-
tion of alexithymia subfacets with experimentally induced heat
pain.Having inmind that various studies demonstrated emotional
disturbances in alexithymia (19, 20), we hypothesized that the
emotionally modulated pain tolerance scores interact with alex-
ithymia, especially the emotional facets. Based on empirical data,
it still remains unclear inwhich direction the assumed correlations
between alexithymia subscales on experimentally induced pain
are to be expected and how such differential effects of alexithymia
subscales are interrelated to everyday pain.
Materials and Methods
Ethic Statement
Experiments were conducted in accordance with the Declaration
of Helsinki with the approval of the local ethics committees (ethic
committee of the Department of Psychology at the University of
Munich). In accordance with the local ethic committee, all par-
ticipants provided their written informed consent. They received
AC20 for their participation.
Participants
Healthy volunteers were recruited from introductory psychology
courses and screened for suitability prior to the main experiment.
Of those who contacted the department only about 10% were
excluded due to the following exclusion criteria. Criteria for exclu-
sion comprised relevant physical diseases, acute, or chronic pain
of any kind (i.e., any pain associated with either drug intake or
physical therapy and therefore not allowing a categorization as
healthy participant), psychiatric disorders as well as the use of
any drugs (except of contraceptives). As only 10 males volun-
teered, the final sample was restricted to females only. Health
status was assessed by anamnestic interview and a comprehensive
medical questionnaire. Fifty female participants took part in the
main experiment. All selected subjects were confirmed right-
handed by means of the Edinburgh Handedness Inventory (21).
No participant terminated the experiment early.
The experimental procedurewas the following: after the screen-
ing (variable time prior to the main experiment), all participants
arrived at the laboratory. All experiments took place between
10 a.m. and 4 p.m. First, all participants filled in the question-
naires. Then, the main experiment with the experimental pain
examination took place.
Questionnaires
All participants filled in the following questionnaires: Alexithymia
was assessed using the TAS (2). The TAS-20 is the most psy-
chometrically valid and commonly used self-report measurement
of alexithymia (5, 22) consisting of 20 items rated on a 5-point
scale with total scores ranging from 20 to 100. The different facets
assessed are DIF, DDF, and externally oriented thinking or a
preoccupation with the details of external events (EOT). There
is growing empirical evidence that these facets probably refer to
different correlates (23–26) with high intercorrelations between
theDIF andDDF subscales and lower intercorrelations to the EOT
subscale (7, 25, 26).
Current emotional state was examined using the ZerssenMood
Scale [“Befindlichkeits-Skala” (27)] which is a 28-item self-rating
scale (range 0–56) widely used inGerman speaking countries with
good reliability and validity. It was used in former studies using
a similar experimental procedure [e.g., Ref. (28)], leading to a
high variance of participants’ answers. It is, therefore, an ideal
tool to control for mood interaction on, e.g., pain perception,
as described both for negative as well as positive mood in the
literature [see, e.g., Ref. (29, 30)].
Pain Induction and Quantification
Thermal stimulation was performed using a Thermal Sensory
Analyzer (TSA II, Medoc Advanced Medical Systems, Israel). A
contact thermode (surface 30mm 30mm) was attached to the
volar surface of the left forearm. The thermode was digitally
controlled employing the software WinTSA and CoVAS (Medoc,
Israel). First, warm and cold sensory thresholds were determined.
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For this purpose, the temperature of the thermode rose or fell at
a rate of 1°C/s, beginning at 32°C. Participants were instructed to
press a response key as soon as they noted the first sensation of
warm or cold. Temperature returned to 32°C immediately after
the keystroke at a rate of 10°C/s. Five warm followed by five
cold stimuli were applied with inter-stimulus intervals randomly
ranging from 4 to 7 s.
Pain sensitivity and tolerancewere quantified using a testing the
limits procedure. Once again, the temperature increased at 1°C/s
from a baseline of 32°C. To determine pain threshold, participants
pressed the key when the sensation “started to become painful.”
In case of pain tolerance, the key was pressed when subjects could
“no longer tolerate the pain.” Five trials were performed for each
condition (inter-stimulus interval 10 s, return rate 10°C/s) [c.f.,
Ref. (31)]. In order to obtain estimates for thermal thresholds,
pain sensitivity and pain tolerance, the temperatures at which the
keystrokes took place were averaged across the five trials of each
condition.
Ratings on subjective pain intensity were obtained using tonic
heat stimulation. Therefore, five stimuli of temperatures ranging
from 45.5 to 47.5°C were presented (pseudorandom sequence:
45.5, 46.5, 47, 46, and 47.5°C). Stimulus duration was 60 s with
each stimulus being preceded by a 60 s baseline of 32°C (increas-
ing and return rate 7°C/s). Stimulus temperatures were chosen
according to previous studies [e.g., Ref. (28, 31, 32)], suggesting
that this temperature range is suitable to detect interindividual
differences in subjective heat pain in healthy samples, thereby
avoiding bottom or ceiling effects. In order to prevent sensiti-
zation, the thermode was repositioned between the trials. The
participants’ subjective pain experience was quantified using two
10-cm line visual analog scales (VASs) referring to the sensory and
affective aspects of pain (“How strong/unpleasant was the pain?”
range 0–10). The anchor points of the scales were marked “not at
all” and “extremely.” The scales were presented immediately after
each stimulus. In order to avoid redundancy and to enhance the
reliability of themeasurement, the ratings for sensory and affective
pain were averaged across the five stimuli. After the last stimulus,
the overall pain experience during tonic heat stimulation was
rated on the Pain Sensation Scale [“Schmerzempfindungsskala”
(33)]. This is a well-established self-rating questionnaire compris-
ing a list of 24 adjectives related either to the sensory (e.g., pun-
gent, biting) or affective (e.g., horrible, unsupportable) dimension
of pain (33).
Everyday Pain Experience
Participants were asked to rate everyday pain frequency, intensity
and impairment experienced over the last 2months examining
frequent main categories. The aim was to assess everyday pain
in a broad range. For this purpose, participants first were asked
whether or not they had experienced headache, back pain, stom-
ach ache, limb pain, joint pain, menstrual pain, teeth ache, and
other pain during the last 2months. Then, for each pain category
reported they rated the frequency using the following categories:
less than once a month, 1–3 times a month, once a week, twice a
week, 2–5 times a week, daily, and several times a day. In addition,
they were asked to mark the experienced pain intensity for each
pain type on a 10-cm VAS ranging from “no pain” to “highest
imaginable pain.” A further 10-cm VAS was used to evaluate the
impairment in daily life caused by pain ranging from “not at all”
to “extremely.” Impairment in daily life was defined as disturbance
in professional life, in free time or in social contacts.
Pain frequency categories were ranked as follows: less than once
a month: rank 1, 1–3 times a month: rank 2, once a week: rank
3, twice a week: rank 4, 2–5 times a week: rank 5, daily: rank 6,
and several times a day: rank 7. Then, for each checked pain type
(e.g., headache) ranks were added to obtain a sum score of pain
frequency.We calculated amean frequency score of everyday pain
across all pain categories as well as a mean everyday pain intensity
score by summarizing all single scores.
Data Analysis
Main focus of all analyses is the detailed association between
alexithymia facets, pain measures, and everyday pain. Kol-
mogorov–Smirnov tests implemented in SPSS version 21 were
used to test for normal distribution of all outcome variables.
In case that no significant deviations from normal distribution
were found, partial correlation analyses were calculated between
pain threshold, pain tolerance, measures of everyday pain and
the three subscales of the TAS. Possible confounding with warm
thresholds, age, bodymass index (BMI), andmoodwas controlled
for. In the second step, four hierarchical regression analyses were
carried out in which consecutively pain threshold, pain tolerance
and everyday pain frequency and intensity served as criterion. In
accordance to former methodological approaches [see, e.g., Ref.
(11)], warm threshold, age, andmood aswell as the three subscales
of the TAS were used in all regression analyses as predictors.
Results
Sample Characteristics
Sample characteristics as well as pain indices are depicted in
Table 1. Participants were aged 27.8 4.7 years (mean SD).
They had a mean TAS total score of 39.7 (9.1; DIF mean 13.2;
DDF mean 10.8; EOT mean 15.7). Mean score in the Zerssen
Mood Scale was 13.5 8.2. Kolmogorov–Smirnov tests showed
no significant deviation from normal distribution for all TAS
subscales as well as the mean mood scale (DIF: test score 0.12,
p= 0.07; DDF: test score 0.11, p= 0.20; EOT: test score 0.12,
p= 0.08; mean mood scale: test score 0.12, p= 0.07).
Experimental Pain Assessment
The mean values of the subjects’ warm and cold thresholds were
34.9 1.7 and 31.1 0.3°C, respectively (see Table 1). As ini-
tial stimulus temperature was 32°C, subjects were able to detect
warming by 2.9°C and cooling by 0.9°C on average. Pain threshold
to heat stimulation was 44.3 2.6°C, mean pain tolerance was
48.3 1.1°C.
The aggregated VAS ratings of subjective pain experience to
standardized heat stimuli are also summarized in Table 1. The
mean perceived pain intensity was 6.0 1.7, the mean perceived
unpleasantness was 6.3 1.6. The overall pain experience during
the whole tonic heat stimulation (rated on the Pain Sensation
Scale) was assessed concerning sensory and affective dimensions.
The mean scores are summarized in Table 1. Pain threshold, pain
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TABLE 1 | Sample characteristics (N=50 females).
Mean SD
Age (years) 27.8 4.7
BMI (kg/m2) 21.7 3.2
Questionnaires
Toronto Alexithymia Scale
Total score (range 20–100) 39.7 9.1
DIF (range 7–35) 13.2 4.1
DDF (range 5–25) 10.8 3.9
EOT (range 8–40) 15.7 4.3
Zerssen Mood Scale (range 0–56) 13.5 8.2
Pain threshold and pain tolerance
Warm sensitivity (°C) 35.0 1.7
Cold sensitivity (°C) 31.2 0.3
Experimental mean pain threshold to heat stimuli (°C) 44.3 2.6
Experimental mean pain tolerance to heat stimuli (°C) 48.3 1.1
Evaluation of tonic heat stimuli
Perceived pain intensity (range 0–10) 6.2 1.7
Perceived pain unpleasantness (range 0–10) 6.4 1.6
Affective scale (SES, range 14–56) 27.5 7.2
Sensory scale (SES, range 10–40) 24.1 4.9
Everyday pain
Sum of pain frequency (range 0–56) 5.7 3.1
Mean pain intensity (range 0–10) 1.2 0.9
Impairment (range 0–10) 2.6 1.9
tolerance, and theVAS ratings were tested for normal distribution;
they did not differ significantly from normal distribution (Kol-
mogorov–Smirnov tests: pain threshold: test score 0.11, p= 0.10;
pain tolerance: test score 0.12, p= 0.06; pain intensity: test score
0.11, p= 0.17; pain unpleasantness: test score 0.11, p= 0.16).
Everyday Pain Experience
Nearly all participants (in average 92%) reported to have experi-
enced at least one type of pain during the last 2months, referring
to several pain types, such as having had headaches, back pain, and
stomach ache. Exploring differences in pain types, participants
reported most often headache (44.6% at least once a week), back
pain (20.0% at least once a week), and stomach ache (7.7% at least
once a week).
Themean pain frequency sum score was 5.7 (SD= 3.1), reflect-
ing that in average every participant reported two to three pain
categories (headache, back pain, stomach ache, limb pain, joint
pain, menstrual pain, teeth ache, and other pain) with an occur-
rence of 1–3 times a month or once a week. The mean pain
intensity score was 1.2 (SD= 0.9). The mean impairment value
was 2.6 (SD= 1.9).
Kolmogorov–Smirnov tests were performed to test these out-
come variables for normal distribution. No significant results were
obtained (mean pain frequency: test score 0.11, p= 0.11; mean
pain intensity: test score 0.11, p= 0.15; mean impairment: test
score 0.10, p= 0.20) allowing to use methods assuming normal
distribution.
Correlation Analyses
Partial correlations between experimental pain measures and
everyday pain experience can be found in Table 2. Overall, TA
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FIGURE 1 | Scatterplot depicting pain tolerance and alexithymia facet “difficulties in describing feelings.”
everyday pain and experimental pain experiences did correlate
moderately: inverse correlation coefficients between pain thresh-
old and everyday pain were observed with r= 0.25 (p= 0.09;
pain frequency) to  0.35 (everyday pain intensity, p< 0.05).
More pronounced and significant inverse correlation coefficients
were found between mean pain tolerance and everyday pain fre-
quency (r= 0.55, p< 0.001) as well as pain intensity (r= 0.34,
p< 0.05).
Concerning alexithymia, mean pain tolerance was positively
related to the TAS subscales DDF (r= 0.34, p< 0.05). Figure 1
illustrates this relationship using a scatterplot. Everyday pain
experience was only related to the EOT subscale, which was
reflected in a trend toward an inverse correlation between
EOT and pain impairment (r= 0.25, p= 0.09; see scatterplot
Figure 2).
Regression Analyses
As experimental pain measures, everyday pain report and alex-
ithymia were interconnected, we conducted five hierarchical
regression analyses (forward stepping). Though only moder-
ate correlation coefficients were found between alexithymia and
pain measures, complex interrelations might mask important
associations.
Experimental Pain Measures
Everyday pain measures (frequency, intensity, and impairment),
thermal threshold (temperature sensitivity for heat), age, BMI,
mood, and the three alexithymia subscales served as predictors.
First, we wanted to clarify which variables explain significant
proportion of variance of the criterion pain threshold. Warm
threshold and mood explained a significant proportion of the
criterion [F(2,47)= 12.25, p< 0.001, R= 0.59, R2= 0.34]. Lower
warm threshold (T= 3.94, β= 0.48, p< 0.001) and lower mood
(T= 2.12, β= 0.26, p< 0.05) were associated with lower pain
threshold.
Second, we used pain tolerance as criterion. Warm thresh-
old (T= 2.05, β= 0.26, p< 0.05) and the alexithymia subscale
DDF (T= 2.92, β= 0.38, p< 0.01) were significant predictors
[F(2,47)= 7.03, p< 0.01,R= 0.48,R2= 0.23].High scores inDDF
were associated with higher pain tolerance scores.
Everyday Pain
All regression analyses used experimental pain measures (thresh-
old, tolerance, and thermal thresholds), age, BMI, mood, and the
three alexithymia subscales as predictors. This is in accordance
to former methodological approaches [see, e.g., Ref. (11)] and
reflects found interrelation of these variables on pain measures
[for age see, e.g., Ref. (34)].
First, everyday pain frequency pain was used as crite-
rion; pain tolerance (T= 5.18, β= 0.59, p< 0.001) and the
alexithymia subscale “difficulties in the identification of feel-
ings” (T= 3.07, β= 0.35, p=< 0.01) and the BMI (T= –2.04,
β= 0.23, p< 0.05) were significant predictors, all other pre-
dictors were not significant [F(3,46)= 12.69, p< 0.001, R= 0.66,
R2= 0.44]. High scores in DIF were associated with higher pain
frequency in everyday life.
Then, everyday pain intensity served as criterion and
was significantly explained by pain tolerance (T= 2.59,
β= 0.35, p< 0.05) and EOT [T= 2.42, β= 0.32, p< 0.05;
F(2,47)= 6.02, p< 0.01, R= 0.45, R2= 0.20]. All other predictors
were not significant. This means that high scores in EOT were
associated with lower pain intensity in everyday life.
In a last regression, impairment due to everyday pain was used
as criterion and was significantly explained by the alexithymia
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FIGURE 2 | Scatterplot depicting pain impairment and alexithymia facet “externally oriented thinking.”
subscale EOT [T= 2.59, β= 0.35, p< 0.05; F(1,48)= 6.73,
p< 0.05,R= 0.35,R2= 0.12]. High scores in EOTwere associated
with low judged impairment due to everyday pain.
Discussion
In accordance with our hypotheses, we found that the facets
of alexithymia were differentially associated with experimental
pain measures and reported everyday pain.While pain thresholds
as a rather sensory-discriminative component were not affected
by alexithymia, high scores on the emotional alexithymia sub-
scale DDF were associated with higher pain tolerance reflecting
decreased pain sensitivity. Importantly, only this affective facet of
alexithymia interacted with the affective-motivational component
of pain perception. In addition to the experimental assessment of
pain, perception facets of alexithymia also modulated the expe-
rience of everyday pain with partly opposing effects. Regression
analyses could demonstrate that the affective subscale DIF was
positively related to everyday pain frequency, while high scores
in the cognitive scale “externally oriented thinking” were asso-
ciated with the lower impairment due to everyday pain. As to
be expected, we found a significant positive relationship between
pain intensity and pain unpleasantness in the experimental test-
ing. This correlation coefficient was lower than in other studies,
what could be related to the fact that we had repeated stimulus
evaluations.
Our data extend former research by demonstrating that the
alexithymia facets are differentially related to abnormalities in
experimentally induced thermal pain processing and subjective
everyday pain experience. Concerning experimentally induced
pain we observed an positive correlation between one affective
subscale of alexithymia and pain stimuli on the tolerance level
which is in contradiction to former studies suggesting that high
alexithymics have a low tolerance for electric (11) or visceral (35)
pain stimulation. This correlation was mainly driven by those
affective features of alexithymia that describe core problems of
emotional awareness (23, 36). The fact that we did not obtain any
effect of alexithymia facets on pain threshold is in accordance to
data with eating disorder patients by de Zwaan and colleagues
(37) and with fibromyalgia syndrome patients by Huber and co-
authors (17). They reported that the degree of alexithymia did not
influence thresholds to thermally and mechanically induced pain.
The study extends the knowledge about relationships between
alexithymia facets and pain perception. It can be hypothesized that
the different aspects of alexithymia interact with the capacity to
regulate emotions and therefore with the perception of negative,
painful stimuli. Externally oriented thinking was related to lower
everyday pain suggesting that a greater tendency to look away
from internal experience and seek for external sources might
be helpful to some extent to deal with painful experiences. As
different emotion regulation strategies can be distinguished [see,
e.g., Ref. (38–40)], it is important to note that different subscales
of alexithymia, including DDF, were found related to the strat-
egy of expressive suppression [see also Ref. (41)]. DDF was the
emotional subscale of alexithymia found to be associated with
increased pain tolerance. Though suppression is associated with
less positive and more negative emotional experience in general
(39), Hampton and co-workers (42) could recently demonstrate
that both reappraisal and suppression induction led to reductions
in non-verbal and verbal indices of pain. In accordance to this
result, also Lanzetta and co-authors (43) could show that emotion
expressive suppression during anticipation of a painful stimulus
decreased subsequent painfulness and skin conductance. It can be
followed that for a while some alexithymic components also favor
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the coping with painful experience. Further research is necessary
to elaborate what happens at higher level of alexithymia and
starting at which level hampered affect regulation as observed
in high alexithymics (13, 44, 45) might constitute a vulnerability
factor for physical illness.
In this context, the idea that alexithymic facets are related to
the perception of bodily signals is of great relevance. We suggest
that when participants deal with emotionally modulated pain
stimuli at tolerance level they use internal signals referring to
changes in their bodily systems. Herbert and colleagues (19) could
recently show that the accurate perception of bodily signals stem-
ming from the cardiovascular system is indeed inversely related
to emotional facets of alexithymia in a large sample of healthy
individuals. Bodily signals and their perception (interoception)
play an important role in many theories of emotions [e.g., Ref.
(46–49)]. They are essential in the consolidation of somatic mark-
ers required for guiding individual behavior by signaling stimu-
lus significance to the body as proposed in the somatic marker
thesis by Damasio (46, 47). According to Damasio, degrees of
conscious awareness are related to successive upgrades in the
self representational maps (somatic markers) emerging from the
feedback of bodily states. When emotional aspects of alexithymia
are associated with difficulties in detecting bodily markers occur-
ring during pain processing, regulation of pain will stronger
depend on external cues. It can be hypothesized that alexithymic
persons are, therefore, more prone to misinterpret their bodily
sensations in, e.g., stressing situations which makes it more dif-
ficult for them to anchor their feelings correctly. This will lead
to greater dependence on variables of the surrounding, possibly
enhance the probability of errors like false alarms, i.e., that a
not harmful stimulus is interpreted as potentially harmful and
vice versa.
With respect to everyday pain, a complex pattern was observed:
on the one hand, the alexithymia facet DIF was associated with
a higher frequency of everyday pain. On the other hand, high
scores in the cognitive component of alexithymia, as conceptu-
alized in the EOT scale, are related to lower impairment. The
fact that everyday pain frequency is positively related to the alex-
ithymia – in detail the affective dimension DIF – is in accor-
dance to former research (11, 16), suggesting that alexithymia is
associated with over-reporting of physical symptoms, including
pain, and a higher prevalence of chronic pain. De Gucht and
colleagues (12) also reported the strongest association between
somatic symptoms and the DIF subscale. This result fits nicely
into studies highlighting that the three alexithymia facets are
differentially linked to observed abnormalities in the process-
ing of negative emotions (23–26). It can be argued that the
emotional as well as the cognitive components of alexithymia
might have differential effects on experimental pain measures
and everyday pain. It is important to note that former research
on somatoform patients highlighted alternations in experimental
pain perception with several studies reporting a hypersensitivity
to pain [e.g., Ref. (50)] while samples characterized by a high
comorbidity with depression showed a hyposensitivity (51). It is,
therefore, necessary to include depressive symptoms as a possible
confounding variable in any future studies on alexithymia and
pain.
Shibata and colleagues (16) argue that various theories link-
ing alexithymia and physical illness have been conceptualized
focusing at the physiological level (e.g., the hypothalamic-
pituitary-adrenal axis, chronic sympathetic hyperarousal). Inter-
estingly, some neuroimaging studies of alexithymia and chronic
pain indicate not only hyperactivity in pain perception areas, such
as the insular cortex, but also hypoactivity in pain-processing
regulatory areas, such as the prefrontal cortex [e.g., Ref. (35)]. This
observation fits into our interpretation that affective components
of alexithymia are associated with a lack in emotional regulation
ability that causes hypersensitivity to aversive bodily sensations.
This is reflected by correlations between DIF and everyday pain
probably associated with an individual’s ability to reduce or inhibit
everyday pain. Nevertheless, the cognitive component of alex-
ithymia as operationalized in the EOT scale was associated with
rather low impairment by everyday pain and not related to exper-
imentally induced pain, highlighting that it is important to assess
alexithymia in more than one sum score.
We presented for the first time results showing that the facets
of alexithymia are differentially associated with pain perception.
These results may contribute to the understanding of the different
aspects of alexithymia and many psychiatric and psychosomatic
disorders known to be related to them. Further research with
imaging data is necessary to investigate whether these observed
differences are reflected in corresponding brain activation pat-
terns. Potential limitations of the obtained results are that our
findings focused on a small, healthy, and relatively young female
population that exhibited scores below the critical cut-off scores
for alexithymia. Future research is, therefore, necessary to demon-
stratewhether these preliminary results can be replicatedwith big-
ger samples, also with respect to male participants. Furthermore,
only one kind of pain stimulation was used. Another restriction
pertains to method used for pain induction and quantification.
The tonic heat stimuli were relatively long and the single VAS rat-
ing after each stimulation phase did not allow detecting possible
sensitization or habituation in the course of stimulation. In future
studies, the application of additional methods, such as pressure or
electric stimulation, may also be applied.
An importantmethodological problem refers to the fact that we
asked the participants about their everyday pain experience in the
last 2months retrospectively. Such a subjective report procedure
might be affected by a recall bias. It is well-known that emotions
or the emotional state experienced at the time ofmemory retrieval
can influence the information recalled, as, e.g., demonstrated for
autobiographical retrieval (52) or for illness-related information
in pain patients (53). Therefore, participants with current pain
might report more painful experiences in the past weeks although
we controlled for mood in all analyses carried out. Future studies
might benefit frommobile assessment, such as implemented using
mobile phones or smart watches when referring to everyday pain.
A further methodological shortcoming refers to the fact that we
did not assess depression in this sample. As depression and alex-
ithymia are often found to be connected, depressionmight explain
important mechanisms for the processing and evaluation of pain.
Future studies should address this variable and its interaction with
alexithymia, also in the subclinical range of both alexithymia and
depressive symptoms.
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As most of the former studies on alexithymia usually iden-
tified participants with high scores of alexithymia based on
the TAS total score formed by the three facets of alexithymia,
it can be concluded that a great part of the observed incon-
sistent results with regard to pain stimulation are due to this
inadequate splitting procedure that is based on disregarding
the multidimensionality of the construct alexithymia. Therefore,
future research should focus on the facets of alexithymia in
combination with different and well-defined experimental pain
stimulation in order to access insight into the nature of alex-
ithymia and its possible risk potential for psychiatric and somatic
disorders.
Acknowledgments
We would like to thank Jennifer Meyer, Kevin Görsch, Alexander
Dreyer, and Julia Schneider for their support in data processing
and editing the manuscript.
References
1. Sifneos PE. The prevalence of ‘exithymic’ characteristics in psychosomatic
patients. Psychother Psychosom (1976) 22(2):255–62. doi:10.1159/000286529
2. Taylor GJ, Doody K. Verbal measures of alexithymia: what do they measure.
Psychother Psychosom (1985) 43(1):32–7. doi:10.1159/000287855
3. Pollatos O, Herbert BM, Wankner S, Dietel A, Wachsmuth C, Henningsen
P, et al. Autonomic imbalance is associated with reduced facial recognition
in somatoform disorders. J Psychosom Res (2011) 71(4):232–9. doi:10.1016/j.
jpsychores.2011.03.012
4. Taylor GJ, Bagby RM, Parker JDA. Disorders of Affect Regulation: Alexithymia
in Medical and Psychiatric Illness. Cambridge: Cambridge University Press
(1999).
5. BagbyRM, Parker JDA, TaylorGJ. The twenty-itemTorontoAlexithymia scale –
I. Item selection and cross-validation of the factor structure. J Psychosom Res
(1994) 38(1):23–32.
6. Mattila AK, Ahola K, Honkonen T, Salminen JK, Huhtala H, Joukamaa M.
Alexithymia and occupational burnout are strongly associated in working
population. J Psychosom Res (2007) 62(6):657–65. doi:10.1016/j.jpsychores.
2007.01.002
7. Parker JDA, Taylor GJ, Bagby RM. The 20-Item Toronto Alexithymia Scale: III.
Reliability and factorial validity in a community population. J Psychosom Res
(2003) 55(3):269–75. doi:10.1016/S0022-3999(02)00578-0
8. Aleman A. Feelings you can’t imagine: towards a cognitive neuroscience
of alexithymia. Trends Cogn Sci (2005) 9(12):553–5. doi:10.1016/j.tics.2005.
10.002
9. Lane RD, Sechrest L, Riedel R, Shapiro DE, Kaszniak AW. Pervasive emotion
recognition deficit common to alexithymia and the repressive coping style. Psy-
chosom Med (2000) 62(4):492–501. doi:10.1097/00006842-200007000-00007
10. Friedberg F, Quick J. Alexithymia in chronic fatigue syndrome: associa-
tions with momentary, recall, and retrospective measures of somatic com-
plaints and emotions. Psychosom Med (2007) 69:54–60. doi:10.1097/PSY.
0b013e31802b873e
11. Nyklicek I, Vingerhoets AJJM. Alexithymia is associated with low tolerance to
experimental painful stimulation. Pain (2000) 85(3):471–5. doi:10.1016/S0304-
3959(99)00295-X
12. De Gucht V, Heiser W. Alexithymia and somatisation: quantitative review of
the literature. J Psychosom Res (2003) 54:425–34. doi:10.1016/S0022-3999(02)
00467-1
13. Katz J, Martin AL, Page MG, Calleri V. Alexithymia and fear of pain inde-
pendently predict heat pain intensity ratings among undergraduate university
students. Pain Res Manag (2009) 14:299–305.
14. Porcelli P, Tulipani C, Maiello E, Cilenti G, Todarello O. Alexithymia, coping,
and illness behavior correlates of pain experience in cancer patients. Psychoon-
cology (2007) 16(7):644–50. doi:10.1002/pon.1115
15. Celikel F, SaatciogluO. Alexithymia and anxiety in female chronic pain patients.
Ann Gen Psychiatry (2006) 5(1):13. doi:10.1186/1744-859X-5-13
16. Shibata M, Ninomiya T, Jensen MP, Anno K, Yonemoto K, Makino S, et al.
Alexithymia is associated with greater risk of chronic pain and negative affect
and with lower life satisfaction in a general population: the Hisayama Study.
PLoS One (2014) 9(3):e90984. doi:10.1371/journal.pone.0090984
17. Huber A, Suman AL, Biasi G, Carli G. Alexithymia in fibromyalgia
syndrome: associations with ongoing pain, experimental pain sensitivity and
illness behavior. J PsychosomRes (2009) 66(5):425–33. doi:10.1016/j.jpsychores.
2008.11.009
18. Moriguchi Y, Decety J, Ohnishi T, Maeda M, Mori T, Nemoto K, et al. Empathy
and judging other’s pain: an fMRI study of alexithymia. Cereb Cortex (2006)
17(9):2223–34. doi:10.1093/cercor/bhl130
19. Herbert BM, Herbert C, Pollatos O. On the relationship between interoceptive
awareness and alexithymia: is interoceptive awareness related to emotional
awareness. J Pers (2011) 79:1149–75. doi:10.1111/j.1467-6494.2011.00717.x
20. Pollatos O,Werner NS, Duschek S, Schandry R, Matthias E, Traut-Mattausch E,
et al. Differential effects of alexithymia subscales on autonomic reactivity and
anxiety during social stress. J Psychosom Res (2011) 70(6):525–33. doi:10.1016/
j.jpsychores.2010.12.003
21. Oldfield RC. The assessment and analysis of handedness: the Edinburgh inven-
tory. Neuropsychologia (1971) 9:97–113. doi:10.1016/0028-3932(71)90067-4
22. Mantani T, Okamoto Y, Shirao N, Okada G, Yamawaki S. Reduced activation
of posterior cingulate cortex during imagery in subjects with high degrees of
alexithymia: a functional magnetic resonance imaging study. Biol Psychiatry
(2005) 57(9):982–90. doi:10.1016/j.biopsych.2005.01.047
23. Coffey E, Berenbaum H, Kerns J. The dimensions of emotional intelligence,
alexithymia, and mood awareness: associations with personality and perfor-
mance on an emotional stroop task. Cogn Emot (2003) 17(4):671–9. doi:10.
1080/02699930302304
24. Luminet O, Vermeulen N, Demaret C, Taylor GJ, Bagby RM. Alexithymia and
levels of processing: evidence for an overall deficit in remembering emotion
words. J Res Pers (2006) 40(5):713–33. doi:10.1016/j.jrp.2005.09.001
25. de Timary P, Roy E, Luminet O, Fillee C, Mikolajczak M. Relationship
between alexithymia, alexithymia factors and salivary cortisol in men exposed
to a social stress test. Psychoneuroendocrinology (2008) 33(8):1160–4. doi:10.
1016/j.psyneuen.2008.06.005
26. Gohm CL, Clore GL. Individual differences in emotional experience: mapping
available scales to processes. Pers Soc Psychol Bull (2000) 26:679–97. doi:10.
1177/0146167200268004
27. Von Zerssen D. Die Befindlichkeits-Skala. Parallelformen Bf-S und Bf-S’. Wein-
heim: Beltz (1976).
28. Werner NS, Duschek S, Mattern M, Schandry R. The relation between pain
perception and interoception. J Psychophysiol (2009) 23:35–42. doi:10.1027/
0269-8803.23.1.35
29. Finan PH, Garland EL. The role of positive affect in pain and its treatment. Clin
J Pain (2015) 31(2):177–87. doi:10.1097/AJP.0000000000000092
30. Kamping S, Bomba IC, Kanske P, Diesch E, Flor H. Deficient modulation
of pain by a positive emotional context in fibromyalgia patients. Pain (2013)
154(9):1846–55. doi:10.1016/j.pain.2013.06.003
31. Duschek S, Mannhart T, Winkelmann A, Merzoug K, Werner NS, Schuepbach
D, et al. Cerebral blood flow dynamics during pain processing in patients with
fibromyalgia syndrome. Psychosom Med (2012) 74(8):802–9. doi:10.1097/PSY.
0b013e3182676d08
32. Duschek S, Hellmann N, Merzoug K, Reyes del Paso GA, Werner NS. Cere-
bral blood flow dynamics during pain processing investigated by functional
transcranial doppler sonography. Pain Med (2012) 13(3):419–26. doi:10.1111/
j.1526-4637.2012.01329.x
33. Geissner E. [The pain perception scale – a differentiated and change-sensitive
scale for assessing chronic and acute pain]. Rehabilitation (1995) 34:35–43.
34. Yezierski RP. The effects of age on pain sensitivity: preclinical studies. Pain Med
(2012) 3:S27–36. doi:10.1111/j.1526-4637.2011.01311.x
35. Kano M, Hamaguchi T, Itoh M, Yanai K, Fukudo S. Correlation between
alexithymia and hypersensitivity to visceral stimulation in human. Pain (2007)
132(3):252–63. doi:10.1016/j.pain.2007.01.032
Frontiers in Psychiatry | www.frontiersin.org October 2015 | Volume 6 | Article 1398
Pollatos et al. Alexithymia and pain
36. Lane RD, Reiman EM, Axelrod B, Yun LS, Holmes A, Schwartz GE. Neural
correlates of levels of emotional awareness. Evidence of an interaction between
emotion and attention in the anterior cingulate cortex. J Cogn Neurosci (1998)
10:525–35. doi:10.1162/089892998562924
37. de Zwaan M, Biener D, Bach M, Wiesnagrotzki S, Stacher G. Pain sen-
sitivity, alexithymia, and depression in patients with eating disorders: are
they related? J Psychosom Res (1996) 41(1):65–70. doi:10.1016/0022-3999(96)
00088-8
38. Goldin PR, McRae K, Ramel W, Gross JJ. The neural bases of emotion regu-
lation: reappraisal and suppression of negative emotion. Biol Psychiatry (2008)
63(6):577–86. doi:10.1016/j.biopsych.2007.05.031
39. Gross JJ, John OP. Individual differences in two emotion regulation processes:
implications for affect, relationships, and well-being. J Pers Soc Psychol (2003)
85:348–62. doi:10.1037/0022-3514.85.2.348
40. Ochsner KN, Ray RD, Cooper JC, Robertson ER, Chopra S, Gabrieli JDE, et al.
For better or for worse: neural systems supporting the cognitive down- and up-
regulation of negative emotion. Neuroimage (2004) 23(2):483–99. doi:10.1016/
j.neuroimage.2004.06.030
41. Kirmayer LJ, Robbins JM. Cognitive and social correlates of the Toronto Alex-
ithymia Scale. Psychosomatics (1993) 34:41–52. doi:10.1016/S0033-3182(93)
71926-X
42. Hampton AJD, Hadjistavropoulos T, Gagnon MM, Williams J, Clark D. The
effects of emotion regulation strategies on the pain experience: a struc-
tured laboratory investigation. Pain (2015) 156(5):868–79. doi:10.1097/j.pain.
0000000000000126
43. Lanzetta JT, Carwright-Smith J, Kleck RE. Effects of nonverbal dissimulation
on emotional experience and autonomic arousal. J Pers Soc Psychol (1976)
33:357–70. doi:10.1037/0022-3514.33.3.354
44. Berthoz S, Artiges E, Van de Moortele P-F, Poline JB, Rouquette S, Consoli SM,
et al. Effect of impaired recognition and expression of emotions on frontocin-
gulate cortices: an fMRI study of men with alexithymia. Am J Psychiatry (2002)
159(6):961–7. doi:10.1176/appi.ajp.159.6.961
45. Pollatos O, Gramann K. Electrophysiological evidence of early processing
deficits in alexithymia. Biol Psychol (2011) 87:113–21. doi:10.1016/j.biopsycho.
2011.02.016
46. Damasio AR. The Feeling of What Happens: Body and Emotion in the Making of
Consciousness. New York, NY: Harcourt Brace (1999).
47. Damasio AR, Grabowski TJ, Bechara A, Damasio H, Ponto LLB, Parvizi J,
et al. Subcortical and cortical brain activity during the feeling of self-generated
emotions. Nat Neurosci (2000) 3(10):1049–56. doi:10.1038/79871
48. James W. What is an emotion? Mind (1884) 9:188–205. doi:10.1093/mind/os-
IX.34.188
49. Schachter S, Singer JE. Cognitive, social and physiological determinants of
emotional state. Psychol Rev (1962) 69:379–99. doi:10.1037/h0046234
50. Gündel H, Valet M, Sorg C, Huber D, Zimmer C, Sprenger T, et al. Altered
cerebral response to noxious heat stimulation in patients with somatoform pain
disorder. Pain (2008) 137(2):413–21. doi:10.1016/j.pain.2007.10.003
51. Pollatos O, Dietel A, Herbert BM, Wankner S, Wachsmuth C, Henningsen P,
et al. Blunted autonomic reactivity and increased pain tolerance in somatoform
patients. Pain (2011) 152:2157–64. doi:10.1016/j.pain.2011.05.024
52. Holland AC, Kensinger EA. Emotion and autobiographical memory. Phys Life
Rev (2010) 7(1):88–131. doi:10.1016/j.plrev.2010.01.006
53. Serbic D, Pincus T. Diagnostic uncertainty and recall bias in chronic low back
pain. Pain (2014) 155(8):1540–6. doi:10.1016/j.pain.2014.04.030
Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.
Copyright © 2015 Pollatos, Dietel, Gündel and Duschek. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution
or reproduction is permitted which does not comply with these terms.
Frontiers in Psychiatry | www.frontiersin.org October 2015 | Volume 6 | Article 1399
